This paper addresses the study of bisimulation based conformance relations in which input and output actions not presented in the specification are added to the implementation. A new definition, that we called soft conformance, is given. Then, we concentrate on the study of the conditions under which a context preserves the soft conformance relation of two agents. These conditions depend both on the specification and the implementation in the conformance relation and also on the context. Since the addition of extraneous actions to the implementation allows to define malicious contexts that would not preserve the conformance relation, such a characterisation of the family of contexts preserving each individual pair (implementation and specification) in the conformance relation is the best result that can be expected in this direction.
Introduction
Conformance relations have been introduced and studied since late eighties, providing a testing methodology for communicating systems. Conformance relations look for the adequate way to check when a concrete system should be considered a correct implementation of a given specification. The most popular conformance relations are based on traces and refusals [Hoa85] , and probably that called conf [BSS86, Bri88] is the most widely spread and accepted.
First definitions on the subject were quite informal and tried to capture by means of some simple, but sometimes vague, conditions those reasonable requirements to get a correct implementation of a given specification. Fortunately, it was not too difficult to obtain formal definitions which captured the intuitive ideas supporting the original proposals, as the relation conf cited above.
The bad news were that although these formal definitions where rather simple and elegant they did not satisfy some also simple and clearly desirable properties, such as transitivity and substitutivity, and therefore they were far from being precongruencies.
In [Led91, Led92] an extensive and careful study of the subject can be found. There the relation conf-eq is introduced and proved to be the biggest equivalence relation contained in the nucleus conf∩conf −1 of the conformance relation, while conf * = conf • conf is proved to be its transitive closure.
Since traces and failures are strongly related with the semantic information given by testing formalisms [Hen88], several works have studied this relation. For instance, in [dFLN97] it was proved that conf * can be characterised by means of an special kind of testing mechanisms, the so called friendly testing, which is thoroughly studied in [dFLN98].
Together with the testing school, there are other approaches to define the equivalence between concurrent processes in process algebras. Equivalences based on bisimulation [Mil80, Mil89] are also widely used. It is well known that bisimulation equivalences are stronger than testing equivalences, but also much easier to decide, which seem to be two important reasons to prefer them to the others. Clearly, if it is possible to prove bisimilarity of two processes, then they would be also testing equivalent. But this strong power of bisimulation can also became a weakness, since there are not clear reasons to consider that two processes which are testing equivalent, but not bisimilar, should not be considered to be equivalent. Besides, weak bisimulation is not a congruence for languages such as CSP [Hoa85], where there exists an external choice operator (see [dFLN99]).
In [Ste94] a bisimulation based conformance, called logical conformance, is presented where classical bisimulation rules are relaxed and asymmetrical conditions related to the specification and the implementation are introduced. In [BS02] a new version of this conformance relation is given. In this relation it is allowed for the process describing the implementation system to execute both input and output new actions. Similar ideas have also been followed, in conformance relations defined by testing semantics, for instance [Bri88, dFLN97] .
As it happens in the conformance relation based on testing semantics, the addition in [BS02] of new input and output actions to the implementation yields to a conformance relation that it is neither transitive nor preserved by most of the algebraic operators in CCS. To overcome these problems was the main goal of [BS02], and their authors concluded the paper by asserting that they have defined the congruent weak conformance induced by their weak conformance relation. Unfortunately, even if in that paper there are several interesting ideas, and some useful partial results, we have to present here some criticisms because there are several technical mistakes in that work, as we will show by means of some counterexamples later.
However, our main intended goal in this paper it is mainly to continue the research in conformance relations in which input and output actions not presented in the specification are added to the implementation, looking for the adequate way to get preservation results in order to make the conformance relation useful.
To be more concrete, what indeed is done in [BS02] is to find a collection of properties which have to be satisfied in order to preserve the presented conformance relation. Most of these conditions would restrict the containing context and not the relationship between the given implementation and the corresponding specification. Therefore, it is not possible to use those conditions to try to define a precongruence which would preserve the conformation relation.
Instead, what we propose is to characterise which are the contexts that would preserve each particular pair in the conformation relation. In fact, these contexts would be different for each pair in the relation, and therefore, out of some trivial cases, we cannot look for a family of contexts totally preserving the conformance relation. As a consequence, the weaker precongruence relation stronger than the conformance relation would be just the weak bisimulation equivalence,
